Introduction
When a centrifugal pump is operated at very low discharge with low suction head, the air dissolving in water merges to become b.ubble and stays inside an impeller channel. The staying bubbles accumulate to form a large bubble zone and decrease pumping head. This phenomena is called "air locking", and often arises when air-rich water is used in a pumping system, such as a water supply system of a building. ' The air locking phenomena was also raised when air is supplied forcedly into a suction pipe instead of using air-rich water and low suction head. However, a sever self-sustained oscillation was encountered under the same operating conditions, when a semi-open type impeller was used. In this case the pump had stable head-capacity performance and was Operated under non-cavitation condition.
There are many types of self-sustained oscillations caused by gas-liquid flow in pumping system, such as low frequency oscillation accompanying cavitation in [1], [2], the oscillation due to time lag between air inlet and impeller inlet as in [3] , and so on. These phenomena is accompanied with severe oscillation of a suction pipe. However, the present oscillation is raised only in a semi-open impeller with no suction pipe oscillation:
In order to elucidate the mechanism of the present oscillation, the instantaneous measurements of blade-to-blade pressure were performed and the parameters influencing the oscillation were determined together with the theoretical considerations. The lest apparatus consists of a suction pipe of 2m length, a pump, a discharge pipe of 10m length and a reservoir. The compressed air is supplied at 500mm upstream of the impeller inlet, and is separated in the reservoir. A swirl stop is mounted at 600mm upstream of the impeller inlet. The pump rotational speed was varied from 500 rpm to 1800 rpm, corresponding Reynolds number rauging from 9.8X 10 5 to 3.5 X 10 6 •
Experimental Results and Discussions

1 PUMP PERFORMANCE
The pump tested has stable characteristic curves as shown in Fig. 2 with a negative gradient of head-capacity curve over the whole operating range.
When the pump is operated at very low discharge and air is supplied into a suction pipe, the pumping head gradually decreases and begins to oscillate, as shown in Fig. 3 . Not only pump head ' 1)1 but also dischargc coefficient $, discharge pressure 
